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xx i .  On Sir H. DxvY's Safe-Lamp. B~/Dr. URn, M.D.  
Professor of C~/lemistry, ~c. ~e. 
To 2fir. Tillodz. 
Dxaa Sin, - -  PERMIT me to join my voice, to the decisive testi- 
monies already published, in favour of Sir H. Davy's afety-lamp. 
I was lately present at several experiments, which place in a eon- 
spieuous vie% its wonderfill power of giving protection against 
the explosion of fire-damp, so often fatal to the miner. During 
a visit which I paid a few weeks ago to Dublin, my ingenious 
friend Richard Griffith esq. mining-engineer to the Dublin So- 
ciety, requested my assistance in preparing and exhibiting some 
experimental il ustrations of the lamp, for his deservedly popular 
course of lectures on geology. Two lamps were tried. The 
cage of one was formed of iron-wire, each mesh being 1-20th 
of an inch in width ; - - the other cage was of copper-wire, its 
meshes were each about 1-30th of an inch wide. A table with 
raised edges, painted so as to hold water, and a large glass re- 
ceiver of the capacity of a cubic foot and a half were provided : 
the water was about an inch and a half in depth. 
Things being in this state, a glass syphon was introduced un- 
der the edge of the receiver, and the atmospherieal air was sucked 
out till the water rose within, to a certain mark, corresponding 
to a known ratio of the whole volume. A gasometer filled with 
the compound combustible gas obtained from acetate of potash 
by heat, was connected by a flexible pipe, with a brass tube which 
was fixed tight in an aperture made through the table under the 
receiver, and gas was slowly introduced into it, till the water was 
again displaced. 
Various proportions of air and gas were used in different 
experiments. When the lamp with its cage screwed on, was 
introduced into the receiver eoutainin~ eleven parts of atmo- 
spherical air and one of carburetted hydrogen, the flame en- 
larged, but continued moderate and of a blue lambent appear- 
ance. When six parts of air and one of gas were used, the 
flame was more vivid, filling the whole cage ; and when the com- 
bustible gas constituted 1-5th of the whole, the flame of the 
wick was extinguished very soon after the lamp was introduced, 
but the gas continued to burn with great violence within the 
cage, and its wire became distinctly red hot : yet the flame did 
not communicate hrough the meshes, so ~ to kindle the large 
volume of combustible gas by which the lamp was enveloped. 
At the end of the experiment the cage was found to be distorted, 
from its free expansion being counteracted ~ the strong parallel 
wires that constitute the exterior frame, and which serve to 
connect he metal plate at top with the body of ~he lamp below. 
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82 On Sir II. Davy% Safe-Lamp. 
Similar experiments were made, with the gas obtained by ex* 
]losing charcoal, in an ignited iron tube, to the action of steam. 
This, being mixed in the above proportions with atmospherieal 
air, exhibited nearly the same ph~enomena, only the flame was 
much fainter. It is probable that the fire-damp of mines, re- 
sembles this species most nearly, being, like it, produced by the 
action of water, on carbonaceous matter. 
Coal gas was afterwards tried. With 1-12th of it in the re- 
ceiver, the lamp burned very vividly; but when it constituted 
1-Tth of the whole contents of the receiver, the ignition became 
furious, verging on a white heat. In one experiment of this 
kind the violent expansion of the included gas, forced up the 
receiver suddenly from the fiat surface of the table, and gave an 
aupearance ofexplosion : but when free egress to the water was 
given by resting the under edge of the receiver on three slips of 
wood, no explosive sound could be perceived, though the com- 
bustion was exceedingly intense : it was evidently all confined to 
the wire cylinder. The receiver in these last experiments vi- 
brated loudly~ emitting tremulous musical tones. These mixtures 
of coal gas possess an explosive force incomparably greater than 
ally native fire-damp ; for tile gas was procured from cannel coal, 
and therefore contained a considerable quantity of olefiant gas, 
which 1 believe is never present in coal-mines. 
After these experiments with the lamp had been exhibited, 
to the great satisfaction of a crowded and highly respect- 
able audience, another of a simpler, though perhaps a still 
more instructive kind was performed. A flat slip of wire-cloth 
about six inches square, having meshes of the sam~e size with 
the cylinder of the lamp, was held at a little distance before a 
gasometer-pipe, from which issued a copious stream of unmixed 
coal-gas. A lighted candle was then placed on the other side 
of the sieve-cloth, and the gas as it passed through the meshes 
immediately kindled ; but in no position, either horizontal, verti- 
cal, or inclined, would the flame communicate through the ili- 
ters~ices, o as to set fire to the gas flowing from the pipe on the 
other side of the wire. The converse of this was shown, by 
kindling the effluent gas at the pipe; and on presenting the gauze 
plate, a part of the gas passed through unconsumed. 
It is impossible to conjecture, to what new philosophical 
researches, this singular ph~enomenon may lead. The lamp, 
though simple in structure, is as marvellous in its fimc- 
tions, as the storied lamp of Aladdin, realizing its fabled 
powers of conducting in safety through "fiends of combustion," 
to the hidden treasures of the earth. If we consider how much 
the commencff~ e~lergies of Great Britain depend on its fuel, it 
will be hard to name a public recompense too great for this 
purely scientific invention of our illustrious chemist~ which ren- 
der.~ 
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Letter to the Dublin Society onWheel-carrlages. 83 
tiers tl~e deepest and most valuable coal-mines ecurely accessi- 
ble to the workmen. If the Romans decreed a civic crown, to 
the man who saved the life of a single fellow-citizen, what grati- 
tude is due to him, whose genius has afforded the means of saving 
hundreds from a horrible deatl b and their families from hopeless 
indigence! I am~ dear sir, 
Your very obedient servant, 
London, July 29, 1816. ANDREW URE, 
The engraver of the wood-cut of 
Sir H. Davy's lamp has not been 
able to rcpresent the decussations of
the wire-cloth. KK are the rings 
by which it is suspended to the belt 
o~" the miner ; H is the metal disc 
at top, to which is attached the 
short cylinder of wire-cloth G, 
which embraces closely the longer 
cylinder F I, rising from the bottom 
B. D is the wick; C an inclined 
tube by which oil is supplied to the 
body of the lamp ; and E is a wire 
passiug up, pretty tightly through a 
small tube, nearly in the middle of 
the lamp. This wire is bent at top, 
so that when it is worked with the 
hand applied to its lower extremity, 
the wick may be readily trimmed 
without unscrewing the cage. 
Such lamps may now be had at 
the chemical aboratory of Messrs. 
Aeeum and Garden, for seven shil~ 
lings. 
XX I I . .4  Letter to the Dublin Society, relative to Experiments 
on l/Uheel-carriages. By Ricm LOV:ELL EIw~EwoaTa, Esq. 
To the Committee of Natural Philosophy of the Dublin Society. 
G~NTI2~EN,-- I  ~AV~ the honour to return to you a Report 
of the experiments tried by me, under your directions, at the 
F 2 latter 
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